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This invention relates to safety valves and more par-
ticularly to valves of the type which are adapted to close
a fluid flow line in response to a break therein.

It-is common practice to interconnect the rigid brake
fluid lines.on the frame of an automobile to the flow lines
or brake cylinders on the axles or wheel drum by means
of a flexible hose.
been in use for a substantial period of time, these hoses
will occasionally break, and all of the brake fluid will be
drained from the system which results in failure of the
hydraulic brake system. I have found that by employing
the valve, comprising the present invention, in the fluid
flow line at a position between the master cylinder and
the flexible rubber hose, the breakage of a hose will cause
failure of the brakes at only one wheel (or possibly two
wheels at the rear) of the vehicle.

After the automobile or vehicle has.
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An object of my invention is to provide a mew and : -

improved safety shut-off valve which operates in response
to fluid flowing therethrough asa result of a break in the
fluid flow line.

Another object of my invention is to provide a novel
fluid flow shut-off valve which permits normal restricted
flow: therethrough and operates in response to a sudden
fluid pressure differential thereacross due to such ‘causes
as a break in the flow line.

‘A further object of my invention is the prov131on of a
novel fluid pressure operated safety valve, the operation
of which is commenced by a fluid pressure dlfferentlal
thereacross.and is then finished by spring means.

These and other objects and advantages of my inven-
tion will more fully appear from the following descrip-
tion made in connection with the accompanying draw-
ings wherein like reference characters refer to the same
parts 'throughout the several views and in which:

Fig. 1 is a diagrammatic sketch of the brake system of
a conventional motor vehicle;

Flg 2 is a longitudinal section view of the valve com-
prising the present invention; and °

Fig. 3 is a view substantlally similar to ‘Fig. 2, but
showing the valve element in shifted posmon

One form of the present invention is shown in the ac-
companying drawings and is described herein. The
braking system as shown in Fig. 1 includes a brake pedal
10 connected for operating the master cylinder 11 which
regulates the fluid pressure in the rigid fluid flow line 12
which supplies brake fluid through the hose connections
13 to the brake cylinders 14 at each of the wheels. It
should be noted that an individual hose 13 is provided at
each of the front wheels F because of the conventional
individual suspension of each of the front wheels where-
as only a single hose connection 13 is necessary to supply
brake fluid to the manifold pipe 15 on the rear axle for
carrymg fluid to the cylinders of the rear wheels R.

It should also be noted that a safety valve 16 is dis-
posed at the end of each portion of the rigid flow line 12,
at the point of connection with the hose 13. The valve
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body structure which is indicated in general by numeral
17 and includes a substantially cylindrical central hous-
ing portion 18 having a rear closure 19 threadably se-
cured thereto, and also having a front end closure 20 also
threadably secured thereto. Of course suitable gasket
means are provided to seal the interior chamber 21 of
the body structure. An outlet or discharge passage 22 is
provided in the forward end closure 20 and a hose-re-
ceiving nipple 23 may be secured therein to facilitate
attachment thereof to a hose 13. An inlet 24 is provided
through the central housing portion 18 and through a boss
25 to facilitate threaded attachment of the conduit fitting
26 thereto.

The valve 16 is provided with a shiftable valve ele-
ment-or plunger 27 in the chamber 21 and having a
reduced cylindrical forward end portion 28 upon which is
mounted. a_gasket cap 29 constructed of rubber or the
like, which seats against the valve-seating portion 30
which surrounds the outlet opening 22 in the forward
enclosure. The valve element or piston 27 is provided
with a restricted flow passage 31 extending longitudinally
therethrough for providing communication between the
inlet 24 and the outlet 22. The flow capacity of the
passage 31 should be sufficient as to easily carry the nor-
mal flow of brake fluid supplied from the master cylin-
der 11 to the several brake cylinders 14.

Means are provided for controlling the position of
valve element 27 in the chamber 21 and in the form
shown, such means include a coil compression spring 32
which surrounds the forward end portion 28 of valve
element 27 and bears against the forward end:of the
chamber and against the valve element for normally
maintaining the valve element in spaced relation- with
the valve seat 30.

‘Such means also includes a valve-controlling. device
indicated in general by numeral 33 which comprises a
length of spring wire bent back upon itself in a substan-
tially. U-shaped configuration and having the central
curved portion 33a thereof projecting into a bore 34 on
the inner end of rear end closure 19. The valve-con~
trolling spring device 33 is affixed in the bore 34 by any
suitable means, and in the form shown, is secured by
means of a quantity of lead 35 poured into the bore 34
as the spring device 33 is positioned. The outer end
portions 36 of the spring device are normally urged out~
wardly into the position shown in Fig. 3. The outer end

- portions 36 of the spring device 33 bear against and fric-
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‘tionally engage a longitudinally extending cylindrical sur-

face 37 in the rear end of the valve element 27.  The
opposite ends 36 effectively grip the cylindrical surface

‘37 and restrict longitudinal movement of the valve ele-

* ment 27.  The valve element 27 also has a rearwardly
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extending and outwardly flared conical surface 38 which
is disposed obliquely in respect to the cylindrical surface
37 and which connects with the rear end of the surface 37.

In normal operation, brake fluid is passed through the

< valve 16 from the inlet 24 to the outlet 22 thereof when
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16 is shown in detall in Flgs 2 and 3 and compnses a

the brake is depressed, and in a similar fashion, brake
fluid will flow rearwardly through the discharge and
then to the inlet 24 when the ﬂuld pressure on the brake
cylinder 14 is released.

In normal operation the plunger 27 will oscillate for-
wardly and rearwardly under the influence of brake pres-
sure differential across the valve element 27. The brake
fluid will lubricate the valve element 27 around its periph-
ery at the point of engagement with the wall of housing

"17. The ends of the spring 33 are free to slide along

the cylindrical surface 37 so as to permit free sliding
of the valve element. It should be understood however,
that the spring 32 will, under normal operation, prevent
the valve element 27 from moving forwardly from a de-
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gree sufficient to permit the ends of the spring 33 from
sliding onto the conical or tapered wall 38. Of course
with normal operation of the valve, the slight pressure
differential created across the valve element 27 will cause
brake fluid to flow through the bleeder opening 31.

It should be understood that the magnitude of normal
movement of the piston 27 may vary in relation to the
quantity of brake fluid that necessarily flows to operate
the brake cylinders at the wheels. Therefore it will be
seen that if a large quantity of brake fluid must be moved
during each operation of the brakes, the cylindrical wall
or surface 37 may necessarily be somewhat longer so as
to deepen the cup defined thereby. Deepening of this
cup will permit a greater magnitude of shifting move-
ment of the valve element 27 without causing the spring
33 to slide onto the conical surface 38.

If a break were to occur in one of the hoses 13, it
is likely that this- would occur when the relatively high
fluid pressure is being applied to the brake cylinders 14
and therefore the fluid pressure in the line 12 will be
quite high. When the break occurs in one of the hoses
13, the fluid pressure at the discharge 22 of the valve
16 will immediately decrease very substantially, and as a
result, a very substantial pressure differential will be es-
tablished between the inlet 24 and the outlet 22, and across
the valve element 27. Of course the flow through the
passage 31 will momentarily increase but the primary ef-
fect will be that the high pressure, bearing against the
rear side of valve element 27, will cause the valve ele-
ment to shift forwardly toward the valve seat 30. As
the valve element 27 shifts forwardly, the cylindrical sur-
face 37 slides along the outer ends 36 of the valve-con-
trolling spring 33 and the ends 36 will then engage the
outwardly flared conical surface 38. When this occurs,
the ends 36 of the spring device 33 will immediately
spring outwardly and move along the outwardly flared
conical surface 38 causing the valve element 27 to be posi~
tively ‘driven in a forward direction to cause a sealing
relation to be established between the rubber cap 29 and
the valve seat 30.

The spring device 33 will maintain the valve element
27 under pressure to positively hold the valve element in
sealing engagement with the valve seat until the hose 13
is fixed and the valve 16 is reset. In the reseating of the
valve 16, the forward closure 20 may be removed and the
valve element 27 will be rotated and urged rearwardly
toward the rear closure 19. As this is done, the ends 36
of the spring device 33 move inwardly along the conical
surface 38 and will subsequently slip into. position on the
cylindrical surface 37 and in frictional relation thereto.

It should be understood that the valve element 27 may
oscillate slightly under the influence of rather small pres-
sure différentials thereacross without causing the spring
device 33 to trip and urge the valve element 27 ahead.
These rather small longitudinal oscillations occur with
flow of the brake fluid through the valve and permit
quick application of fluid pressure to the brake cylinder 14.

It will be seen that I have provided a new and improved
safety shut-off valve applicable into a fluid flow line for de-
tecting a break in the flow line and causing the fluid pres-
sure differential created between the inlet and outlet of
the valve to trigger the valve-controlling spring device
which positively urges the valve to closed position and

_ holds the valve in closed position until reset.

It will, of course, be understood that various changes
may be made in the form, details, arrangement and pro-
portions of the various parts without departing from the
scope of my invention.

What I claim is:

1. A fluid flow shut-off valve applicable into a flow
line, said valve comprising a body structure defining an
elongated interior chamber with a forward end communi-
cating with an outlet, and a rear end communicating with
an inlet, a valve seat surrounding the outlet, a valve ele-
ment spaced from the valve seat and longitudinaily: mov-
able through a first distance in the chamber into sealing
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engagement with the valve seat, said valve element de-
fining a restricted flow passage between the inlet and out-
let to allow normal flow of fluid in the flow line, said
valve element having a longitudinal surface adjacent the
rear end thereof and also having a rearwardly extending
oblique surface connected with the rear end of the longi-
tudinal surface, a valve-controlling device on the body
structure and having an engaging portion bearing against
and frictionally engaging said longitudinal surface at a po-
sition spaced from the intersection of the longitudinal sur-
face and the oblique surface by a second distance which
is less than said first distance, said device also Laving a
resilient portion urging the engaging portion transversely
against the longitudinal surface whereby to restrict longi-
tudinal movement of the valve element, and said resilient
portion also urging the engaging portion transversely of
the valve element and along the oblique surface when
the valve element has moved through said distance under
influence of pressure differential thereacross for forcibly
moving the valve element forwardly against the seat. "

2. The invention as set forth in claim 1 and including
a spring bearing against the valve element and body struc-
ture and urging the valve element away from the valve
seat, whereby to permit limited pressure differentials
across the valve element and limited longitudinal oscilla-
tion of the valve element without causing the oblique sur-
face to move into engagement with the engaging portion
of the controlling device.

3. A fluid flow shut-off valve applicable into a flow line,
said valve comprising a body structure defining an elon-
gated. interior chamber with a forward end communicat-
ing with an outlet and a rear end communicating with an
inlet, a valve seat surrounding the outlet, a valve element
spaced from the valve seat and longitudinally movable
through a first distance in the chamber into sealing en-
gagement with the valve seat, said valve element defining
a restricted flow passage between the inlet and outlet, a
two-part valve-controlling mechanism, one part secured
to the rear side of the valve element and the other part
being secured to the body structure, one of said parts in-
cluding a surface extending longitudinally of the cham-
ber and an oblique surface having one end connected with
the longitudinal surface and extending therefrom generally
toward the other of the parts, the other of said parts in-
cluding a valve-controlling device having a movable sur-
face-engaging portion bearing against and frictionally en-
gaging said longitudinal surface at a position spaced from
the intersection of the longitudinal surface and the oblique
surface by a second distance which is less than said first
distance also. having a resilient portion urging the en-
gaging portion transversely against the longitudinal sur-
face and also urging the engaging portion along said ob-
lique surface when the valve element is shifted through
said first distance under the influence of a pressure dif-
ferential thereacross and forcibly moving the valve ele-
ment forwardly against the seat.

4, The invention set forth in claim 3 wherein said first
mentioned surface-defining part is of substantially annular
construction with a cylindrically shaped longitudinal sur-
face and a conically shaped oblique surface, and the sec-
ond of the parts having a plurality of valve-controlling
devices engaging the cylindrical surface at spaced portions
about the circumference thereof.

5. A fluid flow shut-off valve applicable into a flow line,
said valve comprising a body structure defining an elon-
gated interior chamber with a forward end communicating
with an outlet and a rear end communicating with an in-
let, a valve seat surrounding the outlet, a valve element
spaced from the valve seat and longitudinally movable
through a first distance in the chamber into sealing en-
gagement with the valve seat, the valve element defining
a restricted flow passage between the inlet and outlet to
permit normal fluid flow in the flow line, the valve ele-
ment having at the rear side thereof a pair of opposed
and longitudinally extending surface portions and also
having a pair of oblique surface portions each connected
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at one end with a respective longitudinal surface portion
and each extending diagonally outwardly and rearwardly
therefrom, a substantially U-shaped spring member having
the opposite ends thereof bearing against the opposed lon-
gitudinal surface portions at a position spaced from the
intersection of the longitudinal surface and the oblique
surface by a second distance which is less than said first
distance swingable outwardly against the oblique surface
portions when the valve element is shifted through said
first distance forwardly under influence of a pressure dif-
ferential and forcibly moving the valve element toward the
valve seat.

6. A fluid flow shut-off valve applicable into a flow
line, said valve defining a body structure defining an elon-
gated interior chamber with a forward end communicat-
ing with an outlet and a rear end communicating with an
inlet, a valve seat surrounding the outlet, said valve ele-
ment spaced from the valve seat and longitudinally mov-
able through a first distance in the chamber into seal-
ing engagement with the valve seat, said valve element
defining a restricted flow passage between the inlet and
outlet to allow normal flow of fluid in the flow line, a
two-part valve-controlling mechanism, one part secured
to the rear side of the valve element and the other part
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being secured to the body structure, one of said parts in- 95

cluding an elongated valve-controlling device projecting

toward the other of the parts and having a movable, trans-
versely facing surface-engaging portion and alsc having a
resilient portion urging the engaging portion in a trans-
verse direction, and the other of said parts including a
surface portion frictionally engaging at a certain position
said engaging portion of the device and arranged to nor-
mally restrain movement of the valve element under the
influence of the resiliently urged engaging portion, and
the other of said parts also including an oblique camming
surface adjacent the elongated valve-controlling device
and at a position spaced from said certain position a sec-
ond distance which is less than said first distance, said
camming surface being engageable with said engaging por-
tion when the valve element is shifted through said first
distance under the influence of pressure differential be-
tween the inlet and outlet, and constructed to permit said
engaging portion to move therealong and positively drive
the valve element toward and into sealing engagement
with the valve seat.
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